
* '  

52 --.(a'!% 

nn5L ""7 N89-22984 
J oo//& THE IMPORTANCE OF BATTERIES I N  UNMANNED MISSIONS 

John W .  K l e i n  
J e t  P r o p u l s i o n  Labora to ry  

C a l i f o r n i a  I n s t i t u t e  o f  Technology 
Pasadena, C a l i f o r n i a  

The au tho r  w i l l  p r e s e n t  a b r i e f  ove rv iew  o f  t h e  c u r r e n t  s e t  of  unmanned 
m iss ions  t h a t  a r e  c u r r e n t l y  i n  o p e r a t i o n  and those p lanned f o r  t h e  nex 
10 yea rs .  I n  t h i s  d i s c u s s i o n ,  t h e  au tho r  w i l l  d e t a i l  t h e  i m p o r t a n t  ro  
b a t t e r i e s  have come t o  p l a y  i n  t h e  development o f  success fu l  m iss ions .  

The au tho r  w i l l  d i scuss  t h e  workhorse b a t t e r y ,  t h e  NiCd, and i t s  use 
th roughout  h i s t o r i c a l  m iss ions .  I t s  r o l e  on Observers and Landers w i l  
d iscussed and t h e  success those b a t t e r i e s  had. 
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The au tho r  w i l l  a l s o  spend t ime  d i s c u s s i n g  t h e  r e c e n t  events  i n  t h e  issues  of 
and l i f e  f o r  NiCd b a t t e r i e s .  These d i s c u s s i o n s  w i l l  f ocus  on t h e  qua l  i t y  
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des ign  a c t i v i t i e s  for Mars Observer,  TOPEX, and Mar ine r  Mark 11. Of 
a r  n o t e  w i l l  be t h e  d i s c u s s i o n  on separa to r  s e l e c t i o n  and t h e  need for 
t e s t i n g  procedures t o  develop a q u a l i t y  b a t t e r y  p roduc t  t h a t  can 
t o  m i s s i o n  requ i rements .  The r e c e n t  exper iences  w i t h  t h e  GRO b a t t e r y  
and t h e  o t h e r  events  have l e d  JPL t o  t h e  d e c i s i o n  t o  deve lop  a t e s t i n g  
i n  c o n j u n c t i o n  w i t h  o t h e r  NASA c e n t e r s  t o  de termine t h e  b e s t  separa to r  
f o r  these two miss ions .  Timing, however, i s  c r i t i c a l .  The d e c i s i o n  

Thus f o r  separa to r  m a t e r i a l  and b a t t e r y  des ign  must be made a yea r  from now. 
t h e r e  w i l l  n o t  be t ime  t o  pe r fo rm a t o t a l  2-year a c c e l e r a t e d  t e s t .  So as i n  
a l l  cases, compromises w i l l  be made. The au tho r  w i l l  d i scuss  J P L ' s  p l a n  for 
cop ing  w i t h  t h i s  compromise. 

The au tho r  w i l l  c l o s e  w i t h  a d i s c u s s i o n  o f  where NiH2 b a t t e r i e s  a r e  beg inn ing  
t o  have an impact  and t h e  d i f f i c u l t i e s  from a system p o i n t  o f  v iew w i t h  t h e i r  
imp lementa t ion .  Such m iss ions  a t  EOS and t h e  NOAA s e r i e s  o f  s a t e l l i t e s  r e l y  
upon NiH2 for  success b u t  were n o t  chosen f o r  TOPEX or MO due t o  t h e i r  l a r g e  
volume requ i remen ts .  
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